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Abstract 
It is proved that if E is an idempotent matrix with entries in the group algebra KG of a group 
G of finite cohomological dimension over a field K of characteristic zero, then the partial 
augmentations of the trace of E corresponding to the elements of infinite order are all zero, 
provided G contains a free Abelian subgroup of rank cd,G - 1 in its centre. 
Let KG be the group algebra of a group G over a field K of characteristic zero. For 
a conjugacy class C of G, define the corresponding partial augmentation 
~~(a): KG -+ K by setting, E,-(E) = Csscas, for CI = C,,&g E KG. Our aim is to prove 
the following theorem: 
Theorem A. Let G be a group of jinite cohomological dimension cdKG = n 2 1 
over a$eld K of characteristic zero with its centre containing a free Abelian subgroup 
of rank n - 1. Zf E E M,(KG), r 2 1 is an idempotent matrix over KG with Tr(E) 
as its trace, then e&Tr(E)) = 0 f or every conjugacy class C of elements of in$nite 
order. 
Our result is motivated by Theorem 3.3(d) of [4] on groups of cohomological 
dimension cdQG I 2 and it can be viewed as a contribution to the strong Bass 
Conjecture [l]. Theorem A follows, by the techniques explained in [4] 
(see also [S, Chapter S]), as an immediate consequence of known results in cyclic 
homology from the following generalization of [4, Theorem 2.51: 
Theorem B. Let G be a group of finite cohomological dimension cd,G = n 2 1 over 
aJield K of characteristic zero with its centre containing a free Abelian subgroq of rank 
n - 1. Then, for any x E G of infinite order, the homological dimension 
hd&(x)/(x) I n - 1, where C,(x) is the centralizer of x in G. 
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Proof. Let G be a group with cdKG = n 2 1 containing a free Abelian subgroup 
N = (xl)@(xZ)@ ... @(x,-i) in its centre. As homology commutes with direct 
limit, we can assume G to be finitely generated. By Theorem 8.4. of [2], which is 
applicable in view of Theorem 5.5 of [3], it follows that G/N contains a free subgroup 
of finite index and consequently cd,G/N I 1. Let x E G be of infinite order. Replacing 
G by C,(x), if necessary, we can assume that x is central in G. 
Case I: (x) n N = (x’), r # 0. Since hd,N/(x’) = n - 2 [6] and hd,GJN 
5 cd,G/N < 1, it follows that hd,G/(x’) I n - 1. Consequently, the characteristic 
of K being zero, hd,G/(x) I n - 1. 
Case II: (x) n N = (1). Working with the central free Abelian subgroup 
<x1, x2> .‘.,x,PZ,x>, instead of <x1, x2> . . ..x._~), we get that 
cdKG/<xi,x2, . . . ,x_~,x) I 1 and therefore, by Case I, hd,G/(x) I n - 1. 0 
References 
[l] H. Bass, Euler characteristics and characters of discrete groups, Invent. Math. 35 (1976) 155-176. 
[2] R. Bieri, Homological Dimension of Discrete Groups, Queen Mary College Lecture Notes, 1976. 
[S] M.J. Dunwoody, Accessibility and groups of cohomological dimension one, Proc. London Math. Sot. 
38 (1979) 193-215. 
[4] B. Eckmann, Cyclic homology of groups and Bass conjecture, Comment, Math. Helv. 61 (1986) 
1933202. 
[S] J.L. Loday, Cyclic Homology, Grundlehren der Mathematischen Wissenschaften, Band 301 (Springer, 
Berlin, 1992). 
[6] U. Stammbach, On the weak homological dimension of the group algebras of solvable groups, 
J. London Math. Sot. 2 (1970) 5677570. 
